was timely. I believe it will stimulate healthy and useful discussions regarding brain region localiza tion in positron emission tomography (PET) im ages. The wide divergence in approach to this problem in the many studies being published at this time are an indication of the turmoil in this field.
ject. Otherwise highly cooperative volunteers may move more than some demented patients do. Apart from using an invasive method such as neurosurg ical bolts screwed into the skull, it is virtually im possible to prevent some motion of the head in the average study. I have had personal experience with a variety of head-holding systems, including the ones devised by Greitz et al. (1980) and Mazziotta et al. (1983) . As the devices become increasingly restrictive, head movement decreases, but subject compliance worsens, culminating in requests to stop the scan. The likelihood of inducing a subject to undergo a second study or recommend the study to others diminishes under the circumstances, and the consequences for an entire protocol may be ad verse.
The use of a stereotactical localization procedure (Fox et aI., 1984) makes the assumption that be tween the time of head alignment and physiological imaging, no movement of the head has taken place.
Such movement is not uncommon, as I have indi cated, particularly with deoxyglucose studies, when the scanning time may approach 1 h. What does one do when the physiological image at a particular level and plane does not resemble the anatomical image by x-ray computed tomography (XCT) or magnetic resonance imaging (MRI) scans, suppos edly made at the same level and plane? As I will indicate below, my own inclination is to disregard the anatomical image, assume the subject moved, and label brain regions of PET images according to what they appear to be rather than what they are supposed to be.
My second point, which is suggested by the first, is that we should attempt to analyze PET images using a system that respects, as far as is possible, individual brain anatomy and yet does not rely mainly on an external coordinate system using skull landmarks.
Is the functional anatomy of the brain, as seen in PET scans, completely unreliable for structure identification? Mazziotta (1984) states: "A basic premise that must be discarded is that structural and functional anatomy are equivalent." This is al most an article of faith, and any investigator bold enough, in the present climate, to question the rel evance of this to PET is liable to be branded a her etic. I would qualify Mazziotta's statement by LETTER TO THE EDITOR adding that structural anatomy, as we know it, can be enhanced by functional anatomy.
Among the two available methods for anatomical imaging of the brain, current XCT scans give a gray/ white matter pixel density ratio of up to 1. 25: I, and the MRI scans give a ratio of up to 1.5: I (Gade mann, 1984) . However, a PET scanner imaging ox ygen or glucose metabolism with equivalent reso lution to the previous two modalities would give a gray/white matter ratio of at least 4: I, which is the metabolic ratio in the resting state (Sokoloff, 1980) . My thesis here is that structural brain anatomy, as we have been taught it, is in fact often functional anatomy. Neuropathologists utilize a variety of chemical stains to exploit specific biochemical properties of the brain, and the resultant appear ance of the brain slice is called brain structure, whereas it is structure and function combined. PET scan images of glucose or oxygen consumption can highlight an aspect of structure of the brain more effectively than other so-called structural imaging devices. The appearance of an XCT scan image re constructed at the same resolution (full width at half-maximum 1. 5-2 cm) as a first-generation PET scan image would give far less structural definition because the gray/white density ratio is so poor in XCT.
The problem with defining structure in most cur rent PET images is not that they are functional im ages, but that the resolution is relatively poor. How ever, the level and angulation of a PET scan slice can be confidently judged from its appearance, by anyone versed in brain anatomy in the axial plane.
I have personally analyzed at least 75 PET scans of normal subjects and compared the images to ac companying CT or proton MRI images on the same subject. PET images are distinctly different at axial intervals of 5-10 mm, and the change in functional anatomy is closely comparable with the change in structural anatomy. This method of PET slice iden tification and nomenclature has recently been de scribed (Duara et al., 1984) .
The difficulty of relying on a functional image J Cereb Blood Flow Metahol, Vol. 5, No.2, /985 alone to define a structure becomes apparent when it comes to identifying the outer limits of that struc ture or when the functional activity of that structure has dramatically changed, particularly in the down ward direction. For the sake of objectivity, the ap propriate mechanism to delineate structure may be to superimpose a structural image such as a proton MRI scan on the PET image. Alternatively, it is possible to utilize certain coordinates derived from the structural image and apply them to the PET image. The major departure from a totally objective method, in this approach, is to utilize the functional anatomy for identification of the axial level and cer tain landmark structures within the PET image.
What I have described here is a meld between a totally objective stereotactical method using ex ternal coordinates and a method that would accept functional anatomy as totally representative of structure. Movement during the PET scan is diffi cult to avoid and often invalidates the stereotactical approach. On the other hand, to use the functional images alone to define the limits of a structure would be erroneous. Finally, to neglect functional anatomy would be to waste a valuable source of anatomical information.
